On the role of Müller glia cells in histogenesis: only retinal spheroids, but not tectal, telencephalic and cerebellar spheroids develop histotypical patterns.
The establishment of cell and fibre layers and the specification of different cell types are crucial processes during development of the central nervous system. Here we investigated the developmental architecture of radial glia cells in these processes using so-called spheroids that arise from dissociated chicken embryonic neural cells in rotation culture. We were able to produce retinal, tectal, and telencephalic spheroids from E6 embryos and cerebellar spheroids from E10 embryos. Cell and fibre differentiation can be observed in all types of spheroids, however, it is most abundant in retinal spheroids. Moreover, only in retinal spheroids a histotypic organization can be detected. Using immunohistochemistry and electron microscopy, we assign this -at least partially- to the capacity of Müller cells to form radial scaffolds, since we observe a congruency between these radial scaffolds and the presence of rosettes formed by photoreceptor precursors and Müller cells. Tectal, telencephalic and cerebellar spheroids do not show organized radial glia scaffolds, instead, the radial glia cells are randomly arranged and the spheroids do not show histotypical organization. The application of the specific gliotoxin 6-aminonicotinamide to growing retinal spheroids leads to a significant decrease in the number and size of the rosettes. Concomitantly, the degree of histotypical organization is also drastically reduced. This organizing capacity of Müller cells in vitro now strongly suggests the presence of a comparable function also in vivo. Moreover, since non-retinal radial glia cells are not able to re-organize an histotypic organization in vitro, Müller cells seem to be qualitatively different from other radial glia cells. In future studies we want to untangle these differences.